Use of maximal dentate activation to study the effect of drugs on kindling and kindled responses.
Maximal dentate activation is a paroxysmal event characterized by the appearance of bursts of large amplitude population spikes in the dentate gyrus that has been shown to be associated with the production of afterdischarges in limbic circuits. Repeated elicitation of maximal dentate activation in the anesthetized rat produces a progressive increase in afterdischarge duration. The present work examined the role of NMDA receptor activation in this process. The effects of MK-801 (a systemically active NMDA receptor complex antagonist) and imipramine and desipramine (tricyclic antidepressants recently reported to have NMDA receptor-coupled channel blocking properties) were studied. MK-801, at 0.5 mg/kg, prevented the lengthening of the duration of maximal dentate activation. At 2 mg/kg, MK-801 also shortened the duration of maximal dentate activation already established. Imipramine showed a similar dose-dependent response pattern with 15 mg/kg and 50 mg/kg respectively. Desipramine (50 mg/kg) was similar to imipramine (50 mg/kg) in its effect. Thus, the drugs studied were effective at shortening limbic epileptiform discharges. These results support the use of this model to examine drug effects and strengthen the hypothesis that NMDA receptors play a critical role in seizure generation in the limbic system and, specifically, in the lengthening of the duration of maximal dentate activation.